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Appendix K

The Engagement Process

This appendix implements STANAG 3880.
This appendix addresses essential elements that optimize MANPADS team capabilities in destroying hostile aerial targets without fratricide. The MANPADS team must deny enemy aerial platforms the opportunity to observe or penetrate within striking distance of friendly force or assets it protects. As in all wars, friendly and hostile aerial platforms must operate in the same battlespace. This constraint adds pressure to gunners and their leaders. It is very important for MANPADS gunners to be able to detect, acquire, identify, and rapidly engage threat aerial platforms without fratricide. Speed and accuracy of an engage​ment depend on leadership and training.

VISUAL DETECTION

K‑1.The first step in a MANPADS engagement is visual detec​tion of the target. Either member of the team can visually detect the target. The ideal situation is for a MANPADS team to be warned of an approaching aerial platform by LSDIS, or Sentinel, through the simplified hand-held terminal unit or DEW broadcasting net.

K‑2. Section and teams operating with the HTU or SHTU and Sentinel will receive alert display track data and C2 information from the digital EW net. This information is used for target location, cues, WCS, ADW changes and acknowledgments. Alert is a warning signal of a real or possible danger such as an attack. Cue is specified in timely three-dimensional positional data with tentative identification within a designated MANPADS range. For more information on LSDIS and Sentinel see FM 44-48.

K‑3. When warning of the approach of unknown aerial platform is received, the MANPADS team can narrow its search sector to the general direction from which the platform is coming. There are two acquisition methods:

MANUAL ACQUSITION

K‑4. This acquisition method also involves the HTU/SHTU, but the target data is not sufficiently accurate to place the target in a normal sector of search. The data will come from a source such as the Sentinel or LSDIS. The team must manually acquire the target using the data from the HTU/ SHTU. For more information on HTU/SHTU, see TB 11-7010-304-10.

Autonomous acquisition

K‑5. This method describes target acquisition for MANPADS without FAAD C2I, SHTU/HTU, or with degraded capability because of mechanical or communication problems. Under these conditions, the team will use manual search methods (horizontal and vertical scanning) to acquire targets.

HOW TO SEARCH

K‑6. The observer's capability to detect aerial platform increases as the size of the search sector assigned decreases. Detection is more likely if an observer is assigned responsibility for searching the entire area surrounding the position. If an alert warning system is supporting the observer, he may be assigned a fairly large sector. MANPADS' normal search sector is 90 degrees without the aid of LSDIS or Sentinel. The PTL is divided equally into.45 degrees on each side of the PTL.
K‑7. When a warning is received, by means other than Sentinel or LSDIS, one member should continue to search the normal sector, while the other narrows his search sector to 40 degrees (searches 20 degrees on either side of the alerted azimuth.). Decreasing the search sector size for both members is not advisable because the alert warning system azimuth data may not be accurate. An error of only a few degrees may cause the observer to search the wrong area.

K‑8. The alerting from Sentinel or LSDIS will allow both members to search an even smaller sector of 5‑to‑10 degrees either side of the alerted azimuth and not have to worry about another target slipping through without being detected. Without Sentinel or LSDIS, observers using the horizon as a reference, often tend to concentrate their search near the horizon and disregard objects high above the horizon. Therefore, when assigning search sectors, the leader should define both horizontal and vertical planes. See Figure K-1.
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Figure K-1. Searching.

K‑9. A simple way to estimate how high above the horizon to search is to use the hand. Facing the PTL, extend either the left or right arm fully and extend the fingers. The tips of the thumb and little finger should form a line perpendicular to the ground. Now, when the little finger is touching the horizon, the tip of the thumb is approximately 20 percent above the horizon. See Figure K-2.

Figure K-2. Estimating 20 Percent.
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K‑10. MANPADS observers should frequently focus their eyes on a distant object, such as a cloud or terrain feature (because, the eyes tend to relax and distant objects become blurred). When searching near the sun, the observer should extend the arm and hand as to block out the glare. (Looking into the sun without shielding the eyes will cause blindness for a few seconds. This may prove to be critical, because the observer may lose sight and allow a threat platform to enter friendly territory.) The observer should look at the target in a squint eye manner if he has trouble focusing at long ranges. Squinting changes the focus length and makes distant objects come into focus. Observers should also keep their eyes on the platform once they see it. If they have to look away it should be when the platform is near an object, such as a cloud or terrain so it can be used as a guide in returning to the platform.
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K‑11. Observers may use one or two systematic methods of search to look for aerial platforms in any type of terrain. In a horizontal scan, the observer searches the horizon to about 20 degrees (356 mils) above the horizon to about 20 degrees (356 mils) below the horizon by moving his eyes in short movements across the sky, and working his way up and across. The observer continues the scan pattern to below the horizon to detect aerial platforms flying close to the terrain. See Figure K-3.
Figure K-3. Horizontal Scanning.
K‑12. The second method is a vertical scan, the observer searches the sky using the horizon as a starting point of reference. He moves his eyes in short movements up the sky, then back down, continuing this movement across the terrain. The observer must scan in the same pattern below the horizon to detect aerial platforms flying close to the terrain. See Figure K-4.

Figure K-4. Vertical Scanning.

IFF INTERROGATION

K‑13. When a platform is visually detected and the gunner has the launcher pointed in that direction with sight over the sight assembly and looking through the peep sight, the gunner will position the platform image in the center of the range ring and challenge the aerial platform. IFF responses have the following meanings—

· Many "beeps" mean an unknown platform.

· Two "beeps" mean a positive friend (Mode‑4).

· One "beep" means a possible friend (Mode‑3).

· No "beep" means a malfunction.

Depending upon the IFF response and the ROE, either disengage or proceed to engage the platform.[image: image6.png]



Tracking and Ranging an Aerial Platform

K‑14. Track the platform by keeping it in the range ring. The stance and upper body are determined by the platform's direction of flight. The stance requires the left foot to be placed directly toward the aerial platform, and the body leaning slightly forward. The MANPADS team should use the technique of fire applicable to the type of aerial platform being engaged. Target tracking occurs prior to weapon activation and continues throughout the engagement sequence.

Weapon Activation

K‑15. Activate the weapon when required by the firing doctrine (Chapter 2). MANPADS activation occurs when the safety and actuator device are operated. To activate the BCU, press the device forward, outward, and down with the right thumb until it clicks. Once activated, release the safety and actuator device and allow the Stinger to warm up 3—to—5 seconds. When you hear the gyro spin-up noise, the system is becoming operational.

Infrared Radiation (IR) Acquisition/Discrimination

K‑16. The basic Stinger missile seeker is sensitive to radiation in the infrared frequency spectrum and uses the radiation from the platform as the source to guide itself to target intercept. After acquiring the target, and tentatively identifying, the gunner must track the target to enable the missile to lock on to the target’s IR. The IR acquisition signal is electronically processed and a tone is presented to the gunner by a loud speaker and tone vibrator as an audible signal. The audible signal clarity and intensity is directly related to the seeker acquisition of the platform. The gunner must be able to discriminate between audible tone and acquisition tone as soon as possible to permit seeker lock on for early engagement of incoming aerial platform. This requires the gunner to hear low level signals in contrast to background noise.

K‑17. The reprogrammable microprocessing  (RMP) Stinger missile is sensitive to ultraviolet and will reject IR. The RMP seeker will track the negative ultra-violet from the target first. This will assist the RMP module in discriminating between positive IR produced by the target and any flares that the target may be dropping. The RMP Stinger system is the latest weapon fielded for infrared counter measures (IRCM).
Nature of Infrared Radiation

K‑18. Infrared is the band of wavelengths in the electromagnetic frequency spectrum just below visible light. See Figure K-5.
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Figure K-5. Electromagnetic Spectrum.

K‑19. All substances radiate IR energy, the amount depending largely on their temperature. The missile senses IR emitted by an aerial platform by optically focusing this energy on the surface of an infrared detector in the missile seeker system. The detector cell is cooled by coolant in the BCU. When the seeker acquires the IR energy emitted by a platform, an acquisition signal is produced by the weapon that informs the gunner that the platform has been detected.

Atmospheric Conditions

K‑20.The atmosphere is not completely transparent to IR. Certain gasses in the atmosphere, primarily carbon dioxide and water vapor, absorb energy in the IR frequency spectrum. Due to the fairly constant carbon dioxide in the air, its effect on the Stinger missile detection range is consistent and need not be considered by the gunner. Water vapor content varies widely with geographic location and local weather conditions. The sun's IR is also reflected from objects, causing these objects to become secondary sources of background radiation (false targets). Typical secondary sources are bodies of water, bare hillsides, and white clouds. Some sources of secondary back​ground radiation can be seen in Figure K-6.
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Figure K-6. Background Radiation.
K‑21. The basic Stinger IR seeker can discriminate between radiation from a small point source (such as the tailpipe of a jet), and a large background source (such as clouds and terrain). Except for the sun, the engine exhaust or tailpipe of the platform is usually the smallest and hottest object in the environment and, therefore, will be tracked by the missile seeker.

Acquisition

K‑22. Acquisition is when the platform provides sufficient IR to the basic seeker, and sufficient IR/UV to the RMP seeker, to generate an acquisition signal. This signal indicates that the seeker has acquired the target. Two conditions are required for the missile seeker to acquire the target's IR/UV: the Stinger must be activated and pointed at the target, and the IR/UV from the platform must be strong enough to activate the acquisition indicator circuits.

K‑23. Listen for a distant acquisition tone, and discriminate between platform and background, if necessary. If the Stinger is aimed away from the platform when the gyro is caged, the tone should decrease.
When to Interrogate

K‑24. Weapons control status is covered in Chapter 2. Table K-1 shows WCSs and when to interrogate.

Table K-1. Weapons Control Status Interrogation.

	TERM
	INTERROGATE

	WEAPONS FREE
	· Upon visual detection and
· If the direction of flight indicates that the platform will penetrate the protected area

	WEAPONS TIGHT
	· Same as above

	WEAPONS HOLD
	· Do not interrogate


K‑25. Rules of engagement do not prohibit MANPADS from shooting at an aerial platform that is attacking it or its protected assets. The right of self-defense is never denied. Interrogation techniques are as follows:

· Aim the weapon at the target and center the platform in the range ring.

· As soon as the platform is in the range ring, press the challenge switch. After triggering, the IFF operation is completely automatic. Figure K-7 shows in words and graphics the IFF tone responses.
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Figure K-7. Interrogation.

ENGAGEMENT TECHNIQUES

K‑26. How to detect and interrogate aerial platforms was covered in paragraphs K-6, and K-13, respectively. This section outlines firing techniques necessary to destroy targets. For the engagement to be successful, the following additional aerial platform decisions must be made:

· Direction.

· Threat.

· Type.

· Range.

Direction

K‑27. Once the platform is detected, the Stinger is sighted so that the aerial platform's image is aligned within the range ring of the Stinger sight. Tracking the platform in the proper stance will help the gunner determine whether the platform is on an incoming or outgoing or crossing path. Gunner's stance was discussed earlier during IFF interrogation. In this position, if the gunner has any horizontal movement of the arms or upper body as they track the target, then consider the target crossing. If there is a lack of any substantial horizontal movement, then the target should be considered incoming or outgoing.

K‑28. Also indicative of an incoming or outgoing aerial platform is any vertical movement of the gunner's arms or upper body. Determination of "crossover," (that is, the closest point the platform ever gets to the gunner) is important for application of aspect or activation decisions. Platform size (getting larger or smaller) can assist the gunner in determining crossover or incoming/outgoing status.
Threat

K‑29. Any aerial platform approaching a protected asset poses a threat until properly identified. Upon detection, a decision must be made immediately by the team leader as to whether or not the platform is a potential threat. If the direction of flight indicates that the platform will penetrate the protected aerial space, the gunner issues an IFF challenge. If the platform fails to correctly respond to the IFF challenge, it is considered a potential threat. The gunner may activate the Stinger at this point
Type

K‑30. For MANPADS engagement purposes, aerial platforms have been placed in two categories: fast and slow movers.
· Fast movers include all jet-type aerial platforms, regardless of size or mission.

· Slow movers include all other types of aerial platforms such as propeller-driven, UAVs and all helicopters.

Determination of whether the platform is a fast or slow mover is made by the team leader and should come as early in the engagement sequence as possible.

Range

K‑31. The MANPADS gunner must evaluate the target and determine if it is within the Stinger missile's range. The type of aerial platform (fast or slow mover) and the flight path (incoming, crossing, or outgoing) will determine what rule to follow while making the fire decision.

K‑32. By applying the correct rules for the type and flight path of a platform, the MANPADS gunner can be assured that he will fire within the effective range of the missile; and withhold fire on platforms out of the missile boundaries, thereby maximizing hits per Stingers fired.
Incoming/Outgoing Fast Mover

K‑33. For incoming/outgoing fast movers, the fire and hold fire decision is based on a range ring measurement. The gunner moves the weapon so that the platform's image is within the range ring of the sight.

K‑34. The gunner then evaluates the size of the platform image relative to the width of the range ring. For example, if the platform’s width within the range ring is approximately one-half the size of the ring, then the platform is at one-half range ring. A helpful rule in estimating platform size within the range ring is to place the platform at the inner left (or right) edge of the range ring before making a size estimate. The gap at the bottom of the range ring is also used to measure range ring size. This gap measures one-fifth the size of the range ring. When a platform fills this gap, it is at one-fifth range ring.

K‑35. To determine when to activate, hold fire, or fire the missile at an incoming or outgoing fast‑moving platform, the gunner tracks the target and makes continuous size estimates. When the target reaches a specified range ring size, it is considered to be within range of the missile. This is the earliest point at which the gunner is capable of destroying the target.
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K‑36. The gunner is also given a second range ring measurement to indicate when to hold fire, a third to indicate when to resume fire, and a fourth to indicate when to cease fire. See Figure K‑8.

Figure K-8. Incoming/Outgoing Fast Moving Aerial Platform.
NOTE: The range ring measurements used in determining when to fire are classified and contained in (SNF) FM 44-1A to be superseded by FM 44-100A (TBP).

Crossing Fast Moving Aerial Platform

K‑37. For crossing fast movers, the fire decision is based on a time count rule. Hold fire is based on a range ring measure​ment. The gunner positions the weapon sight slightly forward of a crossing platform image, then holds the weapon stationary. The gunner waits until the platform's nose reaches a fixed point and then begins counting off in seconds, "one thousand one." The gunner watches the platform travel horizontally to another fixed point within the sight. If the platform nose reaches the second fixed point before or at the correct time indicated in FM 44-100A, then the platform is within the missile's range. The gunner can then either activate or fire the missile (depending on the point in the engagement). If the platform takes longer than the specified time to travel between points, it is beyond the missile's range. The gunner will not fire. See Figure K-9.
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Figure K-9. Crossing Fast Mover.

Refer to (SNF) FM 44-100A for the actual fixed points and the number of seconds (time count rule) or size used in determining when to activate, fire, or hold fire.

Propeller Aerial Platform

K‑38. For propeller platforms (including UAVs and helicopters) no time count rule or range ring measurements are used. The gunner can fire the missile as soon as the following are acquired—

· Weapon activation.

· Positive hostile identification.

· IR acquisition lock-on.

K‑39. In some cases the 45-second life of the BCU may expire prior to launch. The gunner will be cued to this event by a significant noise level decrease in the acquisition tone; and gyro spin will also take place as the BCU reaches its life limit. If a BCU is expended prior to launch, the gunner merely inserts a new BCU and reactivates the weapon. (The removal and insertion of a BCU can be accomplished within a few seconds.)

THE ENGAGEMENT SEQUENCE

K‑40. The following outlines the basic sequence of events in the order they usually occur; but is not rigid. For example, as previously discussed, once an aerial platform type (fast or slow mover) has been determined, identification may take place at any time prior to firing. Also, certain actions, such as tracking and determining whether the platform is incoming or crossing, are done continuously throughout the engagement sequence. The engagement sequence consists of a series of team-level actions; however each gunner must be able to detect, acquire, identify, and engage targets based on the engagement criteria.

Cue (Detect the Aerial Platform)

K‑41. Cue is the specific and timely positioned data that provide tentative identification of an aerial platform to MANPADS teams equipped with the HTU/SHTU. Cue is done by the section chief, team leader, or gunner. It may also be prompted by EW sensor or over the radio. See Appendix E for EW distribution.

Acquire (Shoulder) the Weapon)

K‑42. In this step, the gunner shoulders the weapon, unfolds the antenna, removes the front cover, raises the sight, and connects the IFF cable. The gunner then moves the basic weapon so that the aerial platform's image is placed within the range ring, and begins tracking the platform.

K‑43. It is important that the gunner place the range ring ahead of the platform and let it fly into the ring range when using the RMP weapon system. This will cause the RMP module to discriminate against an IR platform dropping flares.
Identify (Interrogate the Platform)

K‑44. The gunner interrogates the platform. The team leader will consider an "unknown" reply, along with the platform's direction of flight, in determining whether the platform poses a threat to the protected force or its assets.

Activate the Weapon
K‑45. The gunner activates the weapon when the platform appears to be penetrating the protected area and fails to correctly respond to an IFF challenge. The gunner will not activate if it is determined that the platform is unable to be successfully engaged before it leaves the area.

K‑46. The responsibility for identifying an aerial platform as hostile or friendly rests with the team leader (or gunner, if team leader or section chief cannot assist in the engagement). The gunner must make this decision as soon as possible within the engagement sequence, and always prior to firing. Depending upon the WCS and identification of fast or slow moving, manned aerial platforms must be visual. See Chapter 2. Unmanned platforms can be engaged upon recognition under the following conditions:
Fixed-Wing Platform

K‑47. Information from the sensor and C2 node indicates an FW platform that is flying too slow to be a manned fighter or bomber; and visual inspection indicates it is not a helicopter; and no friendly UAVs are in the area.

Cruise Missiles

K‑48. When it can be determined that the platform is unmanned (3‑kilometers maximum range from MANPADS), the platform can be engaged.

Note: Size, speed, and a straight level flight path or a platform will aid in determining whether the platform is manned or unmanned.

Continue Tracking

K‑49. After ensuring that the seeker has acquired the platform, press the uncaging switch with the thumb, hold it in and continue to track the platform. After uncaging, the tone should become louder and steadier. This lets the gunner know that the seeker has locked on to the platform and is tracking it.

K‑50. If the tone does not get louder upon uncaging, release the UNCAGE switch and continue to track the platform in the range ring, allowing it to get closer. Then press the UNCAGE switch again. If the tone is weak or distorted, the seeker may be locking on the background instead of the platform.

K‑51. If the tone is lost, or when trying to separate target IR tone from other tones (because of the background radiation), release the UNCAGE switch and try again. If this does not accomplish lock on, try the "sweeping the target" method (this applies to the basic Stinger only).
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K‑52. When the target is low on the horizon, sweep the target looking through the front sight ring of the basic weapon. Swing the weapon in U-shaped movements through the target until the IR tone gets stronger. A clear tone should be received when the platform enters the range ring on the sweep. See Figure K-10.

Figure K-10. Sweeping the Target Method.

K‑53. When the target is farther above the horizon, use the figure 8 method. Move the weapon, using the platform as a starting point, and make two loops as in a figure 8. If IR still cannot be acquired, keep "figure eighting" until the IR tone from the target gets strong enough to lock onto.

NOTE: The sweeping and "figure 8 method" is not used during engagements with the RMP weapons system.
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K‑54. When firing the basic missile, always verify tone when a platform is near a background IR source, by one of these two methods--before uncaging the gyro. See Figure K-11.

Figure K-11. Figure 8 Method.

K‑55. Remember, you must have IR acquisition lock-on for all targets before you can fire at a target. Be sure the acquisition tone is not from the background or another IR source.

Type

K‑56. For MANPADS engagement purposes, there are only two types of aerial platforms: fast and slow movers; and two characteristics: manned and unmanned. For slow unmanned, skip paragraphs indicated by an asterisk (*).

K‑57.For fast‑moving manned aerial platforms, this decision will determine which launch rule is to be used. The gunner's body movement will aid in determining whether it is on an incoming, outgoing, or crossing flight path. If there is any horizontal upper body movement, then it is crossing. The lack of any horizontal movement indicates that it is either incoming or outgoing. Any vertical movement is also indicative of an incoming/outgoing platform.

Range

K‑58. * Apply the proper launch rule for an incoming manned fast mover, to determine if the platform is within the Stinger missile's range.

Insert Superelevation and Lead

[image: image14.wmf]K‑59. Press and hold the UNCAGE switch. The tone should become stronger. Apply superelevation and lead for all platforms by placing the platform image in the proper superelevation and lead reticle. If the tone is lost, release the UNCAGE switch and try again. If you cannot lock on the platform, try the "sweeping the target" or the "figure 8" method described earlier in this appendix for the basic Stinger. Figures K-12 through K-17 explain in words and graphics how to place the platform within the rear sight reticle prior to engaging.

Figure K-12. First, to Superelevate, Raise the Front of the Weapon.

Then, move the fast moving platform from range ring B to either the left, center, or right, lower reticles C, D, or E. See Figure K-13.

[image: image15.png]


Figure K-13. Adding Superelevation.
All fast and slow moving aerial platforms coming from the left, or slightly from the left, are placed in the left reticle C when using the basic Stinger system. See Figure K-14.

Figure K-14. Right Lead Induced.
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All fast moving platforms directly incoming or outgoing are placed in the center reticle D. See Figure K-15.

Figure K-15. Incoming/Outgoing.
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All fast and slow moving platforms coming from the right, or slightly from the right, are placed in the right reticle E. See Figure K-16.

Figure K-16. Left Lead Induced.[image: image18.png]



Directly incoming/outgoing UAVs, hovering helicopters, and vertical take-off and landing (VTOL) platforms are placed in the left lead reticle. Placing an incoming/outgoing UAV, or hovering RW in the right lead reticle is [image: image19.png]


acceptable, but not recommended. See Figure K-17.

Figure K-17. Left Lead for the Basic Stinger Weapons System Including UAVs, Helicopters, and Hovering VTOL Aerial.

K‑60. Platforms. When using the RMP weapons system, all crossing and hovering helicopters are placed in the center lead reticle. No lead is required for slow moving platforms.

Engage

K‑61. Engage is the decision to fire, but before pressing the firing trigger, make sure that IR tone can still be heard. While still pressing the UNCAGE switch, squeeze and hold the firing trigger. Keep tracking the target until the missile launches. Release the trigger UNCAGE switch, three seconds after launch. When pressing the trigger, hold your breath until you release the trigger so as to avoid inhaling toxic fumes. It may be a good idea to announce "pressing trigger," so the team leader can know when to stop breathing. If the exhaust plume visibly persists at the firing position, move away from the plume area before breathing again (reference TM 9-1425-429-12). Observe missile impact (if possible), engage with second missile, if necessary, and report after action to next highest command.

Post Fire Procedures
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K‑62. Post-firing procedures:

· Remove the expended BCU from the gripstock within three minutes to prevent damage to the BCU receptacle.

· Remove the IFF cable by pulling straight down on the quick-release loop attached to the IFF cable connector.

· Close the IFF antenna.

· Place the expended weapon on the ground, or back in its container, with its sight assembly and IFF assembly closed—after removing the BCU and IFF cable. When the tactical situation permits, remove the gripstock assembly from the expended launch tube. It can be reused on another missile-round. The launch tube will be destroyed at a convenient time.

· Leave the firing site quickly to avoid return fire form the enemy.

Hangfire and Misfire

K‑63. Hangfire and misfire procedures:

· Continue to track the target for an additional 3 to 5 seconds, keeping the firing trigger and UNCAGE switch depressed. If  after that time the missile has not ejected, release the firing trigger and UNCAGE switch. Remove the BCU.

· Place the weapon-round on the ground. Both ends should be pointed away from personnel and the front end should be elevated approximately 20 percent. Leave the firing site without passing in front of, over, or behind the weapon.

· Mark the defective weapon's location and then notify the explosive ordnance disposal (EOD) unit.

· In the case of a dud, also, mark the location and then call the EOD unit. Remember the missile is classified and should not be left alone.

The interrogator is programmed with an interrogation code. It can be programmed to operate in mode‑4 secure mode for four days. Two IFF interrogators are issued to each team and four are kept at the section headquarters for exchange.

WARNING


The BCU becomes extremely hot following activation. 


Grasp it only by the heat-insulated cap when you remove it.


Do not point the top of the BCU toward the skin as high-pressure gas may still be escaping.


Do not handle the used BCU for 30 minutes after it has been removed.





WARNING


A hangfire is a delay in the functioning of a weapon-round.


It can last up to several minutes.


A misfire is a complete failure to launch.


A dud is a missile whose flight motor does not ignite; it is ejected from the launch tube assembly, travels a short distance; then falls to the ground.


If a missile does not launch, take the following steps for a hangfire, misfire, or dud missile:


Evacuate the area around the missile for a distance of not less than 670 feet (204 meters).


Guard the missile and keep it under observation.


Do not approach the missile for at least 30 minutes.


See TM 9-1425-429-12.
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